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57 ABSTRACT 

There is provided a method of making-up a multi-integrated 
agent System which can improve maintainability and opera 
tionability of network management. A network management 
System and a network element constitute the multi 
integrated agent System. A management information data 
base of the network management system and a CPU board 
of the network element hold structural information including 
a NMS-ID indicative of information for identifying the 
network management System, time Stamp information 
indicative of a time point at which the network management 
System connects to the network element and a unit ID 
indicative of information for identifying the network ele 
ment. When the System is made-up, the network manage 
ment System collects the Structural information from the 
network element and compares it with the Structural infor 
mation of its own at a comparator unit and executes a proper 
makeup procedure in accordance with a result of compari 
SO. 

4 Claims, 8 Drawing Sheets 
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METHOD OF FORMING MULTI 
INTEGRATED AGENT SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention relates to a method of forming a 
multi-integrated agent System and more particularly, to a 
method of forming a multi-integrated agent System appli 
cable to a network management system (NMS) which per 
forms management with an agent packaged in a work Station 
(WS) by using open systems interconnection (OSI) or 
simple network management protocol (SNMP) and appli 
cable to a network element (NE) which is an object to be 
managed by the NMS. 

Generally, in the NMS which performs network manage 
ment in the mode in which the agent is packaged in the WS 
by using the OSI or the SNMP, when a fault occurs in a 
network or in various NETS to be managed by the NMS or 
when maintenance work is desired to be carried out, the 
connection of an NE managed by a standing NMS is 
switched to an intelligent craft interface device (ICID) 
brought to the spot in order that the fault can be monitored 
or a CPU board of the abnormal NE can be exchanged. 

Accordingly, when the fault recovery work and mainte 
nance work as above are carried out, especially, when 
monitoring is effected, the ICID and the NE must be created 
and after completion of the work, the NMS and NE must be 
created. 

In the past, when the NMS or the ICID and NE are desired 
to be created in the above multi-integrated agent System, 
Suitable formation must be effected in accordance with 
different situations. 

For example, when the management process practiced by 
an NMS which is standing in a central office (CO) of a 
network management center is Switched to an ICID at the 
spot where a given NE is installed, a managed object (MO) 
instance concerning the NE to be managed does not exist or 
an MO instance indicative of old information in the previous 
connection exists and therefore, an operator must up-load 
the present state from a CPU board in the NE to be managed 
So as to update a management information base (MIB) set in 
the ICID to be newly connected, through an explicit manual 
operation. 

Also, when a CPU board packaged in an NE is desired to 
be exchanged during working of an NMS, information 
stored in the newly inserted CPU board is in the initial state 
or in a state conforming to an NE in which the CPU board 
has been packaged before the exchange and therefore, an 
operator must explicitly down-load information of an MIB 
of the NMS into a memory of the CPU board through a 
manual operation. 

Further, the combination of the connection Switching 
between a NMS and an ICID with the exchange of a CPU 
board packaged in an NE will be described. Then, for 
example, when the connection is desired to be Switched to 
the ICID during working of the NMS and besides the 
exchange of the CPU board is desired, various combinations 
are available at the actual work spot and therefore, an 
operator decides whether a Suitable formation method is 
down-loaded or up-loaded at the Spot for each combination 
and deals with the procedure through a manual operation. 

Accordingly, the conventional multi-integrated agent SyS 
tem formation method faces problems as below. 

Firstly, in the conventional forming method, the NMS, 
ICID and NE (CPU board) are independent of each other and 
therefore they do not recognize their own States and what 
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2 
procedure is needed for proper information, with the result 
that unless a person (operator) decides, depending on a 
Situation at that time, which of a down-load or an up-load 
must be effected to form the NMS and NE and proceeds with 
suitable procedures, the NMS and NE cannot be formed. 

Secondly, when the connection Switching and the 
eXchange are carried out in various combinations among the 
NMS, ICID and CPU for the sake of maintenance and 
consequently, the operator cannot grasp what the present 
state is, formation and initial setting of the NMS (or ICID) 
and NE must be done from the beginning. 

Thirdly, in the conventional forming method, the proce 
dure is Such that even in the event of an instantaneous 
interruption of the power Supply of the NE, working is 
immediately started as Soon as connection is spread between 
the NMS and the NE to permit immediate working and 
therefore, it is impossible for the NE, ICID and CPU board 
to discriminate among the connection Switching between the 
NE and ICID, the exchange of the CPU board and the 
instantaneous interruption of the power Supply of the NE, So 
that the working is Started immediately with the contents of 
the MBI unchanged or with the information in the memory 
of the CPU board unchanged and there is a danger that the 
working of the network management is started with the 
information of the NMS (or ICID) discrepant from that of 
the NE. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a multi 
integrated agent System formation method which can auto 
mate and simplify the procedure for making-up the NMS or 
ICID and the NE to improve the maintainability and opera 
tionability of the network arrangement and mitigate the 
work load. 
To accomplish the above object, according to the present 

invention, in a method of forming a multi-integrated agent 
System having a network management System and a network 
element, each of the network management System and 
network element has predetermined Structural information 
being indicative of a structure of a System and including 
management System identifying information for identifying 
the network management System, element identifying infor 
mation for identifying the network element and time infor 
mation indicative of a time point at which the network 
management System and the network element are connected 
to each other and holds the Structural information, and the 
network management System performs formation of the 
System in accordance with a predetermined formation pro 
cedure based on the Structural information collected from 
the network element and the structural information held by 
itself. 
The network management System compares the Structural 

information collected from the network element with the 
Structural information held by itself and when management 
System identifying information and time information of one 
structural information coincides with those of the other 
Structural information and element identifying information 
of one structural information does not coincide with that of 
the other Structural information, new element identifying 
information is assigned to the network element and the 
working continues without alteration. 

Further, the network management System compares the 
Structural information collected from the network element 
with the structural information held by itself, and when 
management System identifying information and time infor 
mation of one Structural information coincide with those of 
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the other structural information and element identifying 
information of one Structural information coincides with that 
of the other Structural information, the working continues 
without alteration. 

Further, the network management System compares the 
Structural information collected from the network element 
with the structural information held by itself, and when 
management System identifying information or time infor 
mation of one Structural information does not coincide with 
that of the other structural information and element identi 
fying information of one structural information coincides 
does not coincide with that of the other structural 
information, the network element is initialized. 

Further, the network management System compares the 
Structural information collected from the network element 
with the structural information held by itself, and when 
management System identifying information or time infor 
mation of one Structural information does not coincide with 
that of the other structural information and element identi 
fying information of one structural information coincides 
with that of the other Structural information management 
information owned by the network element is collected. 

Further, when management System identifying 
information, time information or element identifying infor 
mation of the structural information collected from the 
network element is undetermined, the network management 
System initializes the network element and collects manage 
ment information owned by the network element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a multi-integrated 
agent System according to an embodiment of the present 
invention. 

FIG. 2 is a block diagram showing a multi-integrated 
agent System according to another embodiment of the 
present invention. 

FIG.3 is a Sequence diagram showing a proceSS operation 
when initial formation of a NMS and a NE is carried out. 

FIG. 4 is a Sequence diagram showing a proceSS operation 
when the connection of a management network is Switched 
to another NMS. 

FIG. 5 is a Sequence diagram Showing another process 
operation when formation of the NMS and NE is carried out. 

FIG. 6 is a diagram for explaining formation decision 
criteria in the NMS. 

FIG. 7 is a Sequence diagram showing a proceSS operation 
when a CPU board of the NE is exchanged. 

FIG. 8 is a Sequence diagram showing a proceSS operation 
in the event that an instantaneous interruption of the power 
supply of the NE occurs. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will now be described by way of 
example with reference to the accompanying drawings. 

Referring to FIG. 1, there is illustrated in block form a 
multi-integrated agent System according to an embodiment 
of the invention. In the figure, a network management 
system (NMS) 111 (NMS #1) includes a manager 112 for 
managing a network and a network element (NE) 130, an 
integrated agent 113 which is an object to be managed by the 
manager 112 through an interface Such as an open Systems 
interconnection (OSI) or a simple network management 
protocol (SNMP), and a management information base 
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4 
(MIB) 114 for storing management object instances handled 
by the integrated agent 113. 

The NMS 111 further includes a comparator unit 115 for 
performing communication with the NE to compare struc 
tural information stored in the MIB with structural informa 
tion acquired from the NE and deciding an optimal forma 
tion procedure for the NMS 111 and the NE. 

There is also illustrated another NMS 121 (NMS #2) 
having the same construction as that of the NMS 111. 
The NE 130 is packaged with a CPU board 131 for 

hardware management and communication with the NMS So 
that each of the NMS 111 and 121 may manage the NE 130 
by communicating with the CPU board 131 and interchang 
ing data Stored therein. 

Each of the MIB 114 of NMS 111, MIB 124 of NMS 121, 
and CPU board 131 of NE 130 stores structural information 
including a unique identifier and a time point at which 
connection is established. 
The operation of the present embodiment of the invention 

will now be described. 
Referring to FIG. 3, a process operation of initial forma 

tion of the NMS and NE will first be described. FIG. 3 is a 
Sequence diagram showing the proceSS operation when the 
NMS and NE is initially formed. 
When the NMS 111 and NE 130 are initially formed 

(namely, when any management information has not yet 
been set in the MIB 114 and CPU board 131), the NMS 111 
first transmits to the NE 130 a request 301 for connection of 
a management network and responsive to the connection 
request, the NE 130 transmits a connection response 302 
including structural information A 303 to the NMS 111. 
The structural information A 303 includes a unit ID 

(element identifying information), a NMS-ID (management 
System identifying information) and time stamp information 
(time information) and because the NE is placed in initial 
condition, values of these information pieces are all null 
(undetermined or initial values). 

Acquiring the structural information A303, the NMS 111 
recognizes (304) the contents of the information A and 
decides (305) what procedure is optimal for performing 
formation of the System. 

Then, the NMS 111 transmits to the NE a working request 
(306) containing an ID (unit ID) for the NE 130, an ID of the 
NMS (NMS-ID) and date/hour (time stamp information) 
which are determined by an application program of the NMS 
111. 
On the assumption that the above Structural information is 

structural information B, the NE 130 stores (308) the struc 
tural information B in the memory of the CPU board 131 and 
transmits a response 307 to the structural information B to 
the NMS 111. 

Receiving this response, the NMS 111 applies a necessary 
procedure to the NE 130 in accordance with the previously 
determined optimal formation procedure (309). 

In this example, since both the NMS 111 and NE 130 are 
subjected to the first formation, the NMS 111 transmits a 
request (310) for down-load to the NE 130 and generates 
information of the MIB 114. 

Referring now to FIG. 4, a proceSS operation carried out 
when the connection of the management network is 
Switched to another NMS while keeping the CPU board of 
the NE unchanged will be described. FIG. 4 is a sequence 
diagram showing the proceSS operation for Switching the 
management network to another NMS. 
When the connection of the management network is 

switched from the NMS 111 to the NMS 121, an interruption 
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of the management network due to physical connection 
Switching Spontaneously occurs and as a result, a request 
(401) for connection of the management network is trans 
mitted from the NMS 121 to the NE 130. 

Since the structural information B set by the NMS 111 
during the first formation has been stored in the CPU board 
131 of the NE 130, the NE 130 transmits to the NMS 121 
a connection response 402 which contains the Structural 
information B. 

Recognizing the structural information B, the NMS 121 
compares the Structural information B with Structural infor 
mation stored in the MIB 124 of its own and decides an 
optimal formation procedure. 

In this example, the NMS-ID contained in the structural 
information B is not an ID of the NMS 121 after the 
Switching of the connection of NMS but is the ID of the 
NMS 111 before the connection switching and therefore, the 
NMS 121 recognizes the occurrence of the Switching of the 
connection of NMS and determines that a formation proce 
dure based on the up-load process is optimal. 

Accordingly, the NMS 121 transmits to the NE 130 a 
working request 406 containing an ID (unit ID) for the NE 
130 and an ID of the NMS 121 (NMS-ID) and date/hour 
(time Stamp information) which are determined by an appli 
cation of the NMS 121. 

In this example, the unit ID is the same as that of the 
structural information B but the NMS-ID and time stamp 
information have new values. 

Here, on the assumption that the above Structural infor 
mation is structural information C, the NE 130 stores the 
structural information C in the memory of the CPU board 
131 and responsive to the request from the NMS 121, 
transmits a working response 407 to the NMS 121. 

Receiving the response, the NMS 121 applies a necessary 
procedure to the NE 130 in accordance with the previously 
determined optimal formation procedure (409). 

In this example, Since the connection is Switched from 
NMS 111 to NMS 121, the NMS 121 acquires management 
information stored in the CPU board 131 of the NE 130 by 
transmitting a down-load request 410 to the NE 130 and 
reproduces information of the MIB 124 of the NMS 121 on 
the basis of that management information. 

In this manner, each of the MIB's 114 and 124 of the 
respective NMS 111 and 121 and the CPU board 131 of the 
NE130, the NMS's 111 and 121 and the NE 130 constituting 
the multi-integrated agent System, hold the Structural infor 
mation including the NMS-ID indicative of information for 
identifying each NMS, the time stamp information indica 
tive of a time at which each of the NMS's 111 and 121 
connects to the individual NE's and the unit ID indicative of 
information for identifying the NE, and each of the NMS's 
111 and 121 collects the structural information from each of 
the NE’s 130 and compares the collected structural infor 
mation with structural information of its own by means of 
the comparator unit 115 or 125 to practice a proper forming 
procedure in accordance with a comparison result. 

Accordingly, in contrast to the conventional method in 
which the person (operator) deals by deciding, in accordance 
with a Situation at that time, which of a down-load or an 
up-load is to be carried out to make-up the NMS and NE, the 
procedure for forming the NMS or ICID and NE can be 
automated and Simplified, thus improving maintainability 
and operationability of the network management and miti 
gating the work load. 

Referring now to FIG. 2, another embodiment of the 
present invention will be described. 
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6 
FIG. 2 is a block diagram showing a multi-integrated 

agent System according to another embodiment of the 
present invention. 

Typically, the network management is carried out using a 
desk top type work station (WS) which is standing in a 
central office (CO) and a portable WS as shown in FIG. 2, 
the portable WS being brought to a spot where an NE is 
installed when a trouble occurs or when installation or 
migration of the NE is effected. 

Here, the standing WS arranged in the CO 200 is repre 
sented by a NMS 211 (NMS #1) and the portable WS is 
represented by a NMS 221 (NMS #2). 
The NMS 211 includes a manager 212 for managing a 

network and a NE through an interface of OSI or SNMP, an 
integrated agent 213 which is an object to be managed by the 
manager and a MIB 214 for Storing management object 
instances handled by the integrated agent 213. 
The NMS 211 further includes a comparator unit 215 for 

communicating with a NE 230 to compare structural infor 
mation stored in the MIB 214 with that acquired from the 
NE 230 and deciding an optimal formation procedure for the 
NMS 211 and NE 230. 

It is to be noted that the NMS 221 has the same construc 
tion as the NMS 211. Here, an identifier NMS-ID for the 
NMS 211 is “1” and an identifier NMS-ID for the NMS 221 
is c 2". 

On the other hand, the NE 230 is packaged with a CPU 
board 231 for hardware management and communication 
with the NMS 211. 
The NMS 211 communicates with the CPU board 231 and 

manages the NE 230 by interchanging data stored in the 
CPU board. 

The CPU board 231 has a means for storing, on a memory, 
Structural information including a unique identifier (unit ID) 
set by the NMS 211 and a time at which the connection is 
established. 

Next, the operation of the present embodiment will be 
described with reference to the drawings. 

Referring first to FIG. 5, a process operation when initial 
formation of the NMS and NE is carried out will be 
described. FIG. 5 is a Sequence diagram of the process 
operation for performing the initial formation of the NMS 
and NE. 

The NMS 211 transmits a request 501 for connection of 
a management network to the NE 230 and responsive 
thereto, the NE 230 transmits a connection response 502 
containing structural information A to the NMS 211. 

Here, the Structural information A includes a unit ID, a 
NMS-ID and time stamp information but because the NE 
230 is placed in initial condition, values of these information 
pieces are all null (undetermined) (see 503 in FIG. 5). 

Acquiring the structural information A, the NMS 211 
recognizes (504) the contents and decides what procedure is 
optimal for formation of the System. 

In this case, since the unit ID is null, the NMS-ID is null 
and the time Stamp information is null, the application 
program of the NMS 211 determines a pattern 5 from 
decision criteria shown in FIG. 6 to indicate that for forming 
of the System, down-load is to be carried out and a man 
agement information instance of NE 230 corresponding to 
the MIB 214 in NMS 211 is to be generated. 

FIG. 6 is a table for explaining the formation decision 
criteria in the NMS. The application program of the NMS 
Selects an optimal formation procedure conforming to a 
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Situation pursuant to the decision criteria on the basis of the 
structural information collected from the NE. 

Next, the NMS 211 transmits, to the NE 230, a working 
request 506 containing Structural information B having an 
ID (unit ID) for the NE 230, an ID of the NMS (NMS-ID) 
and a date/hour (time Stamp information) which are deter 
mined by the application program of the NMS 211. 
The contents of the structural information B is Such that 

the unit ID=10, the NMS-ID=1 and the time stamp 
information=t1 (present time). 

The NE 230 stores the received structural information B 
in the memory of the CPU board 231 and transmits to the 
NMS 211 a request response 507 to the request from the 
NMS 211. 

Receiving the response, the NMS 211 transmits a down 
load request 510 to the NE 230 in accordance with the 
previously determined optimal formation procedure 509 and 
performs a proceSS for generation of a management infor 
mation instance corresponding to the unit ID=1 in the NMS 
211 and a process for initialization of data in the CPU board 
231 of the NE 230. 

Next, a process operation when the CPU board of the NE 
is exchanged will be described with reference to FIG. 7. 
FIG. 7 is a Sequence diagram showing the process operation 
for the exchange of the CPU board of the NE. 

For example, an instance is now considered where the 
CPU board 231 of NE 230 shown in FIG. 2 becomes faulty 
and a CPU board 236 of another NE 235 worked by a 
different NMS 221 is brought for physical exchange of CPU 
board. 
When the CPU board 231 of the NE 230 is exchanged, an 

interruption of the management network due to plug-in and 
-Out of a physical package is Spontaneously caused and as a 
result, the NMS 211 sends to the NE 230 a request 701 for 
connection of a management network. 

Since the CPU board 236 of the NE 235 is stored with 
structural information D which has been set by the NMS 221 
upon the first formation, the NE 230 transmits the structural 
information D to the NMS 211 through the medium of a 
connection response 702. 

Recognizing the structural information D, the NMS 211 
compares, at the comparator unit 215, the Structural infor 
mation D with structural information stored in the MIB 214 
of NMS 211 and decides an optimal formation procedure on 
the basis of a comparison result. 

In this example, the Structural information D includes the 
NMS-ID which is an ID of the NMS 221 which has been in 
charge of the previous working and the unit ID which is an 
identifier “2” assigned by the NMS 221. 

Accordingly, the NMS 211 recognizes that a pattern 3 (see 
FIG. 6) shown in the decision criteria prevails, that is, the 
CPU board of the NE 230 is exchanged with a different one 
which has been worked by the different NMS before the 
eXchange and then determines that a formation procedure by 
a down-load process and by an initialization process of the 
NE 230 (CPU board). 

Next, the NMS 211 informs the NE of structural infor 
mation B including an ID (unit ID) for the NE 230, an ID of 
the NMS (NMS-ID) and date/hour (time stamp information) 
which are determined by the application program of the 
NMS 211, through the medium of a working request 706. 

In this example, values of unit ID=10, NMS-ID = 1 and 
time stamp information=t4 (present time) are set in the 
exchanged CPU board 236 of the NE 230. 

Thus, the NE 230 stores the structural information B in 
the memory of the CPU board 236 and transmits a working 
response 707 to the NMS 211. 
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8 
Receiving the response, the NMS 211 applies a necessary 

procedure to the NE 230 in accordance with the previously 
determined optimal formation procedure 705. 

In this example, Since the CPU board is exchanged and 
data of the CPU board 236 must be so reproduced as to 
match with information of the MIB 214, the NMS 211 
transmits a down-load request 710 to the NE 230 in order 
that management information stored in the CPU board 236 
of the NE 230 can be matched with data Stored in the MIB 
214 of the NMS 211. 

Referring now to FIG. 8, still another embodiment of the 
present invention will be described. 

Typically, a NMS is related to a NE in such a manner that 
any changes of Structure of a network are not effected and 
connection Switching of the NMS and exchange of a CPU 
board of the NE are not carried out unless any trouble 
occurs, thus making the same NMS monitor the same NE 
constantly. 

Typically, for example, a non-utility generator is provided 
in the CO in which the NMS is installed in preparation for 
an accident Such as power failure, thus ensuring that Supply 
of power to the NMS cannot be interrupted. 

In contrast, it is frequent that the NE is typically installed 
near an outdoor road, in a manhole or in a room of a general 
apartment house and the NE is not always installed in an 
environments where Sufficient countermeasures against an 
interruption of Supply of power to the NE due to a power 
failure are taken. 

Therefore, the NMS is necessarily required to have a 
formation procedure for rapidly resuming the work of man 
agement after he power Supply is recovered even in the event 
of an instantaneous interruption of the power Supply of the 
NE. 

Referring now to FIG. 8, still another embodiment of the 
multi-integrated agent System forming method using the 
Structural management information according to the present 
invention will be described. The present embodiment is 
directed to a System forming method usable in the event of 
an instantaneous interruption of the power Supply of the NE. 

FIG. 8 is a Sequence diagram Showing a proceSS operation 
when the power Supply of the NE is instantaneously inter 
rupted. 

It is now assumed that in FIG. 2, formation of the NMS 
211 and NE 230 ends and the power supply of the NE 230 
is interrupted (809) while the normal work management 
proceeds. 

In this case, the management Signal network is interrupted 
and consequently, the NMS 211 recognizes that the power 
supply of the NE 230 is interrupted. 

Recognizing the interruption of the management network, 
the NMS 211 periodically transmits a connection request 
801 and decides (811) whether or not the power supply of 
the NE is recovered by using the presence or absence of a 
response to the connection request 801. 
When the NE 230 receives the connection request 801 

from the NMS 211 after recovery 812 of the power supply 
of the NE 230, it transmits, as a connection response 802, 
structural information E 803 which is stored in the CPU 
board 231 of the NE 230. 

Receiving the connection response, the NMS 211 recog 
nizes the contents of the Structural information E and 
decides which pattern shown in the decision criteria (see 
FIG. 6) the structural information conforms to. 

In this example, the Structural information E includes a 
unit ID=30, a NMS-ID=1 and time stamp information=t5 
and coincides with structural information stored in the NMS 
211. 
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Accordingly, it is determined that exchange of the NMS 
and CPU board is not required under the condition of the 
pattern 2 and so a state 805 is available in which the system 
can be brought rapidly into a working State without alter 
ation. 

Next, the NMS 211 transmits to the NE 230 a message in 
the form of a working request 806 including structural 
information F. 

The NE 230 stores the structural information F in the 
memory of the CPU board 231. 

Here, the unit ID and NMS-ID of the structural informa 
tion F coincide with those of the structural information E but 
only the time Stamp information is updated at the time that 
the working request is transmitted. 
Th rough this, the NMS 211 receiving the working 

response from the NE 230 can rapidly resume the manage 
ment working of the object NE by means of up-load and 
down-load without performing the processing for matching 
the management information of the NMS 211 with that of 
the NE 230. 
AS described above, in the present invention, each of the 

network management System and the network element has 
predetermined Structural information being indicative of a 
Structure of a System and including management System 
identifying information for identifying the network manage 
ment System, element identifying information for identify 
ing the network element and time information indicative of 
a time point at which the network management System and 
the network element are connected together and holds the 
Structural information, and the System is formed in accor 
dance with a predetermined formation procedure based on 
the structural information collected from the network ele 
ment and the structural information held by the network 
management System. 

Accordingly, in contrast to the conventional method in 
which a person (operator) decides, in accordance with a 
Situation at that time, whether a download or an up-load is 
to be done for the purpose of making-up the network 
management System and network element, the procedure for 
forming the multi-integrated agent System can be automated 
and Simplified to thereby improve maintainability and opera 
tionability of the network management and mitigate the 
work load. 

Further, the structural information collected from the 
network element is compared with the Structural information 
held by the network management System and when man 
agement System identifying information and time informa 
tion of one structural information coincide with those of the 
other Structural information and element identifying infor 
mation of one Structural information does not coincide with 
that of the other structural information, the network element 
is assigned with new element identifying information and 
working continues without alteration, So that even when the 
network element, for example, the CPU board which has 
been managed by the same network management System 
before exchange is exchanged, new element identifying 
information can be assigned to the exchanged network 
element and the multi-integrated agent System can be 
formed properly. 

Further, when management System identifying informa 
tion and time information of one Structural information 
coincides with those of the other structural information and 
element identifying information of one Structural informa 
tion coincides with that of the other Structural information, 
the working proceeds without alteration, So that even when 
the power Supply of the network management System or the 
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network element is instantaneously interrupted, the multi 
integrated agent System can be formed properly. 

Further, when management System identifying informa 
tion or time information of one Structural information does 
not coincide with that of the other structural information and 
element identifying information of one structural informa 
tion does not coincide with that of the other structural 
information, the network element is initialized, So that even 
when the network element, for example, the CPU board 
which has been managed by a different network manage 
ment System before exchange is exchanged, the multi 
integrated agent System can be formed properly. 

Further, when management System identifying informa 
tion or time information of one Structural information does 
not coincide with that of the other structural information and 
element identifying information of one structural informa 
tion coincides with that of the other Structural information, 
management information owned by the network element is 
collected, So that even when connection of the network 
management System is Switched, the management informa 
tion owned by the network element is collected by a new 
network management System and the multi-integrated agent 
System can be formed properly. 

Further, when management System identifying 
information, time information or element identifying infor 
mation of the structural information collected from the 
network element are undetermined, the network element is 
initialized and the management information owned by the 
network element is collected, So that even when a new 
network element is connected, the new network element can 
be initialized and the management information owned by 
that network element can be collected and managed by the 
network management System, thereby enabling the multi 
integrated agent System to be formed properly. 
What is claimed is: 
1. A method of forming a multi-integrated agent System 

having a network management System for performing man 
agement with an agent packaged in a work Station by using 
open Systems interconnection or simple network manage 
ment protocol and a network element to be managed by the 
network management System, 

wherein each of Said network management System and 
Said network element has predetermined Structural 
information that is indicative of a structure of Said 
multi-integrated System, Said Structural information 
including management System identifying information 
for identifying Said network management System, ele 
ment identifying information for identifying Said net 
work element and time information indicative of a time 
point at which Said network management System and 
network element are connected to each other, and each 
of Said network management System and Said network 
element Stores the Structural information, Said network 
management System performing the Step of forming the 
multi-integrated agent System in accordance with a 
predetermined procedure based on the Structural infor 
mation collected from Said network element and the 
structural information held by itself, 

comparing the Structural information collected from Said 
network element with the structural information held 
by itself, 

and when management System identifying information 
and time information of one structural information 
coincides with those of the other structural information 
and element identifying information of one Structural 
information does not coincide with that of the other 
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Structural information, assigning new element identi 
fying information to Said network element and the 
working continues without alteration. 

2. A multi-integrated agent System forming method 
according to claim 1, wherein Said network management 
System further performs the Steps of: 

comparing the Structural information-nation collected 
from said network element with the structural informa 
tion held by itself, and when management System 
identifying information and time information of one 
structural information coincide with those of the other 
Structural information and element identifying infor 
mation of one Structural information coincides with that 
of the other Structural information, the working con 
tinues without alteration. 

3. A multi-integrated agent System forming method 
according to claim 1, wherein Said network management 
System further performs the Steps of: 

comparing the Structural information collected from Said 
network with the structural information held by itself, 
and when management identifying information or time 
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information of one structural information does not 
coincide with that of the other structural information 
and element identifying information of one Structural 
information does not coincide with that of the other 
Structural information, initializing Said network ele 
ment. 

4. A multi-integrated agent System forming method 
according to claim 1, wherein Said network management 
System further performs the Steps of: 

comparing the Structural information collected from Said 
network element with the structural information held 
by itself, and when management System identifying 
information or time information of one Structural infor 
mation does not coincide with that of the other Struc 
tural information and element identifying information 
of one structural information coincides with that of the 
other Structural information, collecting management 
information owned by Said network element. 


